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Attorney Docket # 5085-19PUS 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re National Phase PCT Application of 

Gerhard HOFFACKER et al. 

International Appln. No.: PCT/EP00/04368 

International Filing Date: May 16, 2000 

For: Method For Producing A Cyanide-Free Solution 
Of A Gold Compound That Is Suitable For 
Galvanic Gold Baths 



PRELIMINARY AMENDMENT 



Assistant Commissioner for Patents 
2900 Crystal Drive 
Arlington, VA 22202-3550 
BOX PCT 



SIR: 



Prior to the issuance of a first Office Action and simultaneously with the filing of the 



present application, please amend said application as follows: 



In the Specification : 



Page 1, 



after line 2 insert -BACKGROUND OF THE INVENTION-; 
after line 20 insert -SUMMARY AND DESCRIPTION OF THE 



INVENTION-; 
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delete line 26. 



Page 2, delete lines 1 and 2. 



Page 3, after line 8, insert --EXAMPLE-. 



In the Claims: 



Please delete claims 1 to 11 and add the following new claims: 



12. A method for producing a cyanide-free solution of a gold compound that is 
suitable for gold electrodeposition baths, comprising the steps of: 

(a) reacting at least one of a cysteine and a cysteinate with at least one 
of tetrachloroauric acid and a tetrachloroaurate in a first aqueous medium; 

(b) separating a resulting precipitate from the first aqueous medium; 

and 

(c) dissolving the precipitate in a second aqueous medium with 
elevation of the pH to 12.0-14.0. 



13. A method in accordance with claim 12, and further comprising the step of 
washing the separated precipitate until it is free of chloride. 
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14. A method in accordance with claim 12, wherein the molar ratio of 
cysteine/cysteinate to the tetrachlorogold compound is 3.1 to 10.1. 



15. A method in accordance with claim 12, including carrying out the reacting 
step at a temperature of T < +30°C. 



16. A method in accordance with claim 12, wherein the dissolving step 
includes raising the pH to 13.5. 



17. A method in accordance with claim 12, wherein the reacting step includes 
using potassium L-cysteinate as the cysteinate. 



18. A solution of a gold compound produced by: 

(a) reacting at least one of a cysteine and a cysteinate with at least one 
of tetrachloroauric acid and a tetrachloroaurate in a first aqueous medium; 

(b) separating a resulting precipitate from the first aqueous medium; 

and 

(c) dissolving the precipitate in a second aqueous medium with 
elevation of the pH to 12.0-14.0. 
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19. A gold electrodeposition bath comprising a solution of a gold compound 

produced by: 

(a) reacting at least one of a cysteine and a cysteinate with at least one 
of tetrachloroauric acid and a tetrachloroaurate in a first aqueous medium; 

(b) separating a resulting precipitate from the first aqueous medium; 

and 

(c) dissolving the precipitate in a second aqueous medium with 
elevation of the pH to 12.0-14.0. 

20. A method for producing a solution of a gold compound that is suitable for 
gold electrodeposition gold baths as a precursor for production of gold-containing heterogeneous 
catalysts, the method comprising the steps of: 

(a) reacting at least one of a cysteine and a cysteinate with at least one 
of tetrachloroauric acid and a tetrachloroaurate in a first aqueous medium; 

(b) separating a resulting precipitate from the first aqueous medium; 

and 

(c) dissolving the precipitate in a second aqueous medium with 
elevation of the pH to 12.0-14.0. 
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In the Abstract: 



Please add the attached abstract to the end of the application. 
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REMARKS 



The present amendment is submitted prior to the issuance of a first Office Acton 
and simultaneously with the filing of the present application. 

With this amendment applicants have amended the specification, cancelled claims 1 
to 1 1 and added new claims 12 to 20, all in an effort to place the application in better condition for 
examination. 



application may be charged to our Patent and Trademark Office Deposit Account No. 03-2412. 

Respectfully submitted, 

COHEN, PONTANI, LIEBERMAN & PA VANE 



Favorable action on the present application is respectfully requested. 



Any additional fees or charges required at this time in connection with the 




Klaus P. Stoffel 
Reg. No. 31,668 



551 Fifth Avenue, Suite 1210 
New York, N.Y. 10176 
(212) 687-2770 



30 November 2001 
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ABSTRACT OF THE DISCLOSURE 

A method for producing a cyanide-free solution of a gold compound that is suitable 
for gold electrodeposition baths. The method includes the steps of reacting at least one of a 
cysteine and a cysteinate with at least one of tetrachloroauric acid and a tetrachloroaurate in a first 
aqueous medium, separating a resulting precipitate from the first aqueous medium, and dissolving 
the precipitate in a second aqueous medium with elevation of the pH to 12.0-14.0. 
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TRANSLATION (5085-19PUS) : 



WO 00/73 , 540 Al 



PCT/EP00/04, 368 



METHOD FOR PRODUCING A CYANIDE- FREE SOLUTION OF A GOLD COMPOUND 
THAT IS SUITABLE FOR GOLD ELECTRODEPOS IT I ON BATHS 



The invention concerns a method for producing a cyanide-free solution of 



a gold compound that is suitable for gold elec trodeposi t ion baths, a gold com- 
pound solution produced by this method, and its uses. 

The use of cyanide-containing solutions of gold compounds as baths for 
the electrodeposition of gold on objects has long been known. Due to the high 
toxicity of the cyanide ions that are used and of the hydrocyanic acid that is 
liberated under certain conditions, the use of this well-known process is as- 
sociated with considerable safety problems. 

Furthermore, solutions ot gold compounds for electrodeposition baths are 
known from the state of the art, but they have the disadvantage of decomposing 
after a certain amount of time. A solution of ammonium disul f itoaurate is 
cited as a typical example of this. 

JP 10 [ 1998] -317 , 183 A describes, among other things, a mercaptocarboxy 1 ic 
acid gold-plating bath that contains one or more of the following components: 
an alkali metal salt or ammonium salt of an acetylcysteine gold complex, a 
cysteine gold complex, a mercaptosuccinic acid gold complex, a gold chloride, 
and a sulfur-containing gold complex. However, these solutions also suffer 
from the disadvantage that they decompose after a certain amount of time. 

This presents the problem of at least partially eliminating the disadvan- 
tages mentioned above with the aid of a new type of method, a new type of so- 
lution of gold compounds, and suitable applications. The crux of the problem 
is the development of a method for producing a stable, cyanide-free solution 
of a gold compound that is suitable for gold electrodeposition baths. 

In accordance with the invention, this problem is solved by a method in 



accordance with Claim 1, a gold compound solution in accordance with Claim 7 , 
and applications in accordance with Claims 8-11. 

In the first step of the method of the invention, a cysteine and/or cys- 
teinate is reacted in a first aqueous medium, especially water, with tetra- 
chloroauric acid and/or a tetrachloroaurate. Potassium cysteinate and sodium 
cysteinate are examples of the cysteinate that may be used, and sodium tetra- 
chloroaurate and potassium tetrachloroaurate are examples of suitable tetra- 
chloroaurates . 

In the second step of the method, the precipitate that forms in the first 
step is separated from the first aqueous medium. This separation can be ef- 
fected, for example, by repeated centri f ugation and decanting of the super- 
natant liquid. 

Finally, the precipitate is dissolved in a second aqueous medium, for ex- 
ample, in water, by addition, for example, of a potassium hydroxide solution, 
which at the same time raises the pH to 12.0-14.0. 

The solutions of gold compounds obtained in this way are stable for sev- 
eral weeks when stored with the exclusion of light and air and have out- 
standing properties for gold electrodeposi t ion baths. 

The following variations have been found to be practically effective and 
thus especially advantageous: 

The separated precipitate is washed until it is free of chloride . 

The molar ratio of cys teme/cysteinate to the tet rachlorogold compound is 
3:1 to 10:1. Experience shows that a molar ratio of 3:1 produces the highest 
yields . 

The reaction is advantageously carried out at a temperature of T < +3 0°C, 
since at higher temperatures the gold compound shows signs of decomposition. 

In addition, it has been found to be advantageous in practice if the pH 
rises to 13.5 during the dissolving of the precipitate {very stable solu- 
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tions), and if potassium L-cysteinate is used as the cysteinate. 

The solutions of gold compounds produced by the above method have the de- 
sired properties. 

Naturally, this also applies to the corresponding applications, espe- 
cially those in which the solutions of gold compounds are used as precursors 
for the production of gold-containing heterogeneous catalysts or as gold elec- 
trodeposition baths. 

The invention is illustrated by the following example. 

3:1 L- cysteine / HAuCl ^ Solution 

30.557 g (0.272 mole) of aqueous KOH solution (50%) is weighed into a 
beaker and diluted with 36 mL of deionized water. 32.956 g (0.272 mole) of L- 
cysteine is added to this solution in portions. A mildly exothermic reaction 
occurs. A clear, colorless solution is formed. 

43.021 g (0.0906 mole) of HAuCl 4 solution is weighed into a second beaker 

(400 mL) and brought to a volume of 145 mL . Aqueous KOH solution (10%) is 
added to the HAuCl 4 solution until the pH of the solution reaches 6.1 (amount 

consumed = 162 mL) . A clear, rust-red solution is formed. 

The gold chloride solution is then added in portions to the amino acid 
salt solution. 

The pH falls steadily during this addition. The solution is clear and 
colorless at first. After about 20 mL of the gold chloride solution has been 
added, the solution becomes turbid. As more solution is added, a white sus- 
pension forms, which turns pale yellow towards the end of the addition. 

Since the reaction is exothermic, the solution must be cooled throughout 
the addition, so that the temperature does not exceed +20°C. 

The suspension is then stirred for another 1 1/2 hours. It becomes some- 

3 



what lighter but still has a yellowish tinge. The suspension is then washed 
f ree of chloride by centr i f uging . 

After the suspension is chloride-free, aqueous KOH solution (50%) is 
added until a pH value of 13.5 is established. A golden yellow solution was 
obtained. Due to the slight turbidity that was still present, the solution 
was filtered through a cellulose filter. 

A clear, golden yellow solution was then obtained, which was poured into 
a brown glass bottle and tightly sealed. 

551.487 g of a Au-amino acid solution was obtained. 

The Au content of the solution is 3.16% (Au yield: 97.7%). 

The CI content of the solution is 17 ppm . 

The solution remains stable for months. 
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CLAIM (S) 

1. Method for producing a cyanide-free solution of a gold compound that 
is suitable for gold elec trodeposi tion baths, by: 

(a) reaction of a cysteine and/or cysteinate with tetrachloroauric acid 
and/or a tetrachloroaurate in a first aqueous medium, 

(b) separation of the resulting precipitate from the first aqueous me- 
dium, and 

(c) dissolving of the precipitate in a second aqueous medium with eleva- 
tion of the pH to 12.0-14.0. 

2. Method in accordance with Claim 1, characterized by the fact that the 
separated precipitate is washed until it is free of chloride. 

3. Method in accordance with Claim 1 or Claim 2, characterized by the 
fact that the molar ratio of cys teine/cysteinate to the tetrachlorogold com- 
pound is 3:1 to 10:1. 

4. Method in accordance with any of Claims 1-3, characterized by the 

o 

fact that the reaction is carried out at a temperature of T < +30 C. 

5. Method m accordance with any of Claims 1-4, characterized by the 
fact that the pH is raised to 13.5 during the dissolving of the precipitate. 

6. Method in accordance with any of Claims 1-5, characterized by the 
fact that potassium L-cysteinate is used as the cysteinate. 

7. Solution of a gold compound produced by a method in accordance with 
any of Claims 1-6. 

8. Use of a solution of a gold compound in accordance with Claim 7 as a 
precursor for the production of gold-containing heterogeneous catalysts. 

9. Use of a solution of a gold compound in accordance with Claim 7 as a 
gold electrodeposition bath. 

10. Use of a method in accordance with any of Claims 1-6 for producing 
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a solution of a gold compound that is suitable for gold elec trodeposit ion gold 
baths as a precursor for the production of gold-containing heterogeneous cata- 
lysts . 

11. Use of a method in accordance with any of Claims 1-6 for producing a 
solution of a gold compound that is suitable for gold electrodeposit ion gold 
baths as a gold elec trodeposit ion bath. 
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□ was filed as United States application 
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I hereby claim the benefit under Title 35, United States Code, §120 of any United States applications) or PCX irttemational 
application(s) designating the United Stares of America That is/are listed below and, insofar as the subject matter of each or 
the claims of this application is not disclosed in chat/those prior applications) in the manner provided by the first paragraph 
of Title 35 United States Code, §112, I acknowledge the duty to disclose material information as defined in Title 37 , Code 
of Federal Regulations, §1 .56(a) which occurred between the filing date of the prior application(s) and the national or PCX 
international filing date of this application: . , 



PRIOR U.S. APPLICATIONS OR PCX INTERNATIONAL APPLICATIONS DESIGNATING THE U.S. FOR BENEFIT 
UNDER 35 U-S.C. 120: " _, , 



U.S. APPLICATIONS 



U.S. APPLICATION NUMBER 




U,S. FILING DATS 



PCX APPLICATIONS DESIGNATING THE U-S. 



PCT APPLICATION 
NO. 



PCT/EPO0/0436S 



PCT FILING DATE 



May 16, 2000 



U,S, SERIAL NUMBERS 
ASSIGNED (party) 



STATUS (check one) 



PATENTED 



PENDING 



X 



ABANDONED 



POWER OF ATTORNEY: As a named inventor, I hereby appoint the following attomey(s) and/or agent(s) to 
prosecute this application and transact all business in the Patent and Trademark Office connected therewith (List 
name and registration number) _ 
MYRON COHEN, Reg. No^LS^THOMAS C. PONTANI, Reg. No ^29.763:JL ANCB J. LIEBERMAN, Reg. 
Nc^8-*S7TMARTIN B. PA VANE, Reg. No^33Z; MICHAEL C- STUART, Reg- No^JifiSB; KLAUS P. 
STOFFEL, Reg. No^Ji^S^ ED WARD ML WEISZ, Reg. No. 37.257: J ULIA S. KIM, Reg. No.36^; 
VINCENT M- FAZZAR1, Reg. ^cu^S^ALFRED W- FROEBRlCH, Reg. No. ^.8.87;. KENT H. CHENG, 
Recr No a^S^-ROGER S. THOMPSON, Reg. No*-^97S9#rF. BRtCE FALLER, Reg. No. 29 ,5 33 ; 30JNLING 
REN, Reg. No. 4Lfll5LJ>AVID J. ROSENBLUM , Reg. No. 37^ZQ9!^EU WEISS, Reg. No, 17,765; TONY 
CHEN, Reg. No. 44,607^ 



Send correspondence to: 
Klaus— t^-Stoffel 
Reg. 31,668 

Cohen, PontanL Ljeberman & J>avane 
5 51 Fifth Avenue, SuiiTTZTO 
Ne wYork. NegJ flark^l<H76 
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FULL NAME OF INVENTOR 



RESIDENCE. CJTTJiZENSHIP 



POST OFFICE ADDRESS 



FULL NAME OF INVENTOR 



RESIDENCE. CITIZENSHIP 



POST OFFICE ADDRESS 



FAMILY NAME 

HOFEACKBR 



CITY 
AlfdOXf- 



POST OFFICE ADDRESS 

Riedstrasse 23 



family Name 
FRANZ 



CITY 

Gelnhausen 



POST OFFICE ADDRESS 

Aire Sehmidtgasse 3 



FIRST GIVEN NAME 



STATE OR FOREIGN COUNTRY 

Germany 



crrv 
Alfdorf 



FIRST GIVEN NAME 



STATE OR FOREIGN COUNTRY 

Germany 



CITY 

Gelnhausen 



Direct Telephone calls to: 

(name and telephone number) 

Klaus P. Stoffel 
(212) 6S7-2770 



SECOND GIVEN NAME 



COUNTRY OF CITIZENSHIP 



Germany 



STATE & ZIP CODE/COUNTRY 

Germany D-73553 



SECOND GIVfcN (sJaME 



COUNTRY OF CITIZENSHIP 

Germany 



STATE £l ZIP CODE/COUNTRY 

Germany D-63571 
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FULL NAME OP 

TNVSNTOR 


. j ■ 

FAMILY NAMc \J v — 

REITZL 






i 


2 
0 


RESIDENCE*. 
CITIZENSHIP 


Nidderau (^)^/^ 


Is 1 A 1 ti UK rUKcluiN HJUlV 1KT 

Gemxaixy 


COUNTRY OF CITIZENSHIP 

Germany 


3 


POST OFFICE ADDRESS 


Weingartensrrasse 5 


r"iTY 

1 I 

Nidderau 


STATE &. ZIP CODE/COUNTRY 

Germany D-61130 


2 
0 
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FULL NAME OF 
INVENTOR 


FAMfLY NAMh // ^-^r/LX 

WALTER T~ 


FJIttTT RFVRN NAMF 

Richard^ 


SECOND GIVEN NAME 


RESIDENCE, 
CITIZENSHIP 




SLAltUK t-'LIKrilOIN ^UUW JL Its T 

Germany 


COUNTRY OF CITIZENSHIP 

Germany 




POST OFFICE ADDRESS 


POST OFFICE ADDRESS 

Heideweg 11 


crrv 
Alzenau 


STATE & ZIP CODE/COUNTRY 

Germany D-63755 




FULL NAME OF 
INVENTOR 


FAMILY NAME 


FIRST GIVEN NAME 


SECOND GIVEN NAME 


2 
0 


RESIDENCE* 
CITIZENSHIP 


CITY 


STATE OR FOREIGN COUNTRY 


COUNTRY OF CITIZENSHIP 




POST OFFICE ADDRESS 


POST OFFICE ADDRESS 


CITY 


STATE ZiV CODE/COUNTRY 




FULL NAME OF 
INVENTOR 


FAMILY NAME 


FIRST GIVEN NAME 


SECOND GIVEN NAME 


2 
0 


RESIDENCE, 
CITIZENSHIP 


CITY 


STATE OR FOREIGN COUNTRY 


COUNTRY OF CITJttENSKIP 


o 


POST OFFICE ADDRESS 


POST OFFICE ADDRESS 


CITY 


STATE & ZIP CODE/COUNTRY 




FULL NAME OF 
INVENTOR 


FAMILY NAME 


FIRST CIVEN NAME 


SECOND GIVEN NAME 


2 
0 


RESIDENCE, 
CITIZENSHIP 


CITY 


STATE OR FOREIGN COUNTRY 


COUNTRY OF CITIZENSHIP 


7 


POST OFFICE ADDRESS 


POST OFFICE ADDRESS 


CITY 


STATE & ZIP CODE/COUNTRY 




FULL NAME OF 
INVENTOR t 


FAMILY NAME 


FIRST GIVEN NAME 


SECOND GIVEN NAME 


z 
0 


RESIDENCE, 
CITIZENSHIP 


CITY 


STATE OR FOREIGN COUNTRY 


COUNTRY OF CITIZENSHIP 


o 
o 


POST OFFICE ADDRESS 


POST OFFICE ADDRESS 


CITY 


STATE & ZIP CODE/COUNTRY 




FULL NAME OF 
INVENTOR 


FAMILY NAME 


FIRST GIVEN NAME 


SECOND GIVEN NAME 

i 


2 
0 


RESIDENCE, 
CITIZENSHIP 


CITY 


STATE OR FOREIGN COUNTRY 


COUNTRY OF CmZENSHIP . 

i 


9 


POST OFFICE ADDRESS 


POST OFFICE ADDRESS 


CITY 


STATE & ZIP CODE/COUNTRY ! 
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MILL NAME Ol- INVENTOR 



RESIDENCE CmZENSHJf* 



TOST OFFICE ADDRESS 



CITY 



POST OFFICE ADDRESS 



FULL OF INVENTOR 



RESIDENCE. Cm^NSHlP 



POST OFFICE ADDRESS 



pvvl name op fnventor 



RESIDENCE. CrtTZENSHiP 



POST OFFICE ADDRESS 



FAMILY NAME 



CITY 



POST OFFICE ADDRESS 



FAMILY NAME 



CITY 



POST OFFICE ADDRESS 



l=IRST GIVEN NAME 



STATE OR FOREIGN COUNTRY 



CITY 



FIRST GlVtiN NAME 



STATE OH foreign COUNTRY 



SECOND GIVEN NAME 



COUNTRY OF CITIZENSHIP 



STATE <fc ZIP CODE/COUNTRY 



SECOND CIVEN NAME 



COUNTRY OF CITIZENS HIP" 



CITY 



FllfeSY GIVEN NAME 



STATE OR FOREIGN COUNTRY 



CITY 



STATE & ZIP CODE/COUNTRY 



SECOND GIVEN NAME 



COUNTRY OF CITIZENSHIP 



STATE & ZIP CODE/COUNTRY 



I hereby declare Chat all statements made herein of my own knowledge are true and thai all statements made on 
information and belief are believed to be true; and further that these statements were made with the knowledge thai willful false 
statements and the like so made are punishable by fine or imprisonment, or both, under §1001 of Title 18 of the United States 
Code arid that such willful false statements rn&y jeopardize the validity of the application or any patent issuing thereon. * 
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SIGNATURE OF INVENTOR 202 


SIGNATURE OF INVENTOR 203 


J ZOO 


date 


DATE 

42\0£l4QfS 




. SIGNATURE OP INVI2NTOR 205 


SIGNATURE OF INVENTOR 20G 


DATE ^ y j 


DATE 


DATE 


SIGNATURE OF INVENTOR 207 


SIGNATURE OF INVENTOR 20$ 


SIGNATURE OF INVENTOR 209 


DATE 


DATE 


DATE 


SIGNATURE op INVENTOR 210 


SIGNATURE OF INVENTOR m 


SIGNATURE OF INVENTOR 212 


DATE 


DATE 


DATE 
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